Molecular characterization and tissue distribution of aryl hydrocarbon receptor nuclear translocator isoforms, ARNT1 and ARNT2, and identification of novel splice variants in common cormorant (Phalacrocorax carbo).
High levels of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and related planar halogenated aromatic hydrocarbons (PHAHs) are accumulated in fish-eating birds including common cormorant (Phalacrocorax carbo). Most of the biochemical and toxic effects of TCDD are mediated by a basic helix-loop-helix and a conserved region among Per, ARNT, and Sim (bHLH/PAS) proteins, aryl hydrocarbon receptor (AHR) and AHR nuclear translocator (ARNT). To study the molecular mechanism of TCDD toxicity in common cormorant as an avian model species, characterization of the AHR/ARNT signaling pathway in this species is necessary. The present study focuses on molecular characterization of ARNT from common cormorant (ccARNT). The cDNA of the ccARNT isoform, ccARNT1 obtained by the screening of hepatic cDNA library contains a 2424-bp open reading frame that encodes 807 amino acids, exhibiting high identities (92%) with chicken ARNT. This isoform contains a unique 22 amino acid residue in 3' end of PAS A domain as is also recognized in chicken ARNT. The ccARNT2 cDNA isolated from brain tissue has a 2151-bp open reading frame. The deduced amino acid sequence of ccARNT2 protein (716 aa) shows a conservation of bHLH and PAS motif in its N-terminal region with high similarities (96% and 78%, respectively) to that of ccARNT1. Using quantitative RT-PCR methods, the tissue distribution profiles of ccARNT1 and ccARNT2 were unveiled. Both ccARNT1 and ccARNT2 mRNAs were ubiquitously expressed in all examined tissues including liver. The expression profile of ccARNT1 was comparable with that of rodent ARNT1, but ccARNT2 was not with rodent ARNT2, implying different roles of ARNT2 between the two species. There was a significant positive correlation between ARNT1 and ARNT2 mRNA expression levels in the liver of wild cormorant population, indicating that their expressions may be enforced by similar transcriptional regulation mechanism. Novel variants of ccARNT1 and ccARNT2 isoforms that were supposed to arise from their splicing process were also identified and their hepatic expression profiles were determined. These results indicate that ccARNT1, ccARNT2 and their splice variants may more intricately regulate the AHR/ARNT signaling pathway and consequently may be responsible for the species diversity of toxic effects and susceptibility to PHAHs.